Arginine vasotocin (AVT), a neuropeptide, appears to influence mating and aggressive behaviours of males classically thought to be controlled by testosterone. We examined the effects of AVT on the calling behaviour and competitive ability of the grey treefrog Hyla versicolor under natural field conditions. AVT increased the probability that males produced advertisement calls from a resident's calling site. Most intriguing, AVT increased an intruder male's ability to acquire calling sites from resident males without physical aggression in staged encounters. This is particularly significant because resident males typically win encounters over intruders. This is the first study demonstrating that AVT manipulations in a natural population can directly influence the outcome of male-male competition for a resource and reverse the resident-male advantage.
The control of aggressive and mating behaviours is influenced by complex interactions between many different factors including sex steroids, neuropeptides and social factors. Although previous studies have emphasized the importance of sex steroid hormones, the role of neuropeptides has been gaining attention. In particular, arginine vasotocin (AVT) and its mammalian homologue arginine vasopressin (AVP) have been shown to play significant roles in both aggressive and mating behaviours. Studies of mammals have focused on AVP's role in male aggressive behaviour and show some degree of variability among species. For example, AVP injections increase aggressive behaviour in golden hamsters, Mesocricetus auratus (Ferris et al. 1986 (Ferris et al. , 1989 Ferris 1992) and prairie voles, Microtus ochrogaster (Winslow et al. 1993) but decrease aggression in squirrel monkeys Saimiri sciureus (Winslow & Insel 1991) and mice, Mus musculus domesticus (Roche & Leshner 1979) . The reason for this variation is unknown, but could be due to methodological differences or differences in social systems among species.
Studies analysing the role of AVT in the mating behaviour of amphibians have to date shown only increases in male mating behaviour in response to AVT. For example, intraperitoneal AVT injections increase amplectic clasping rates in the male newt Taricha granulosa (e.g. Moore & Zoeller 1979) . In anurans, the study of mating behaviour commonly focuses on male advertisement calls, which are primarily produced to attract females, although they can also be used in male-male interactions (e.g. Wells 1977 Wells , 1978 Brenowitz 1989) . Intraperitoneal AVT injections increase the probability that males will produce advertisement calls in several species including the bullfrog Rana catesbeiana (Boyd 1994) , the green treefrog Hyla cinerea (Penna et al. 1992 ) and the cricket frog Acris crepitans (Marler et al. 1995) . For aggression, however, it is currently unclear whether the variation in aggressive responses of mammalian species to AVP is paralleled by the same variation in responses of anurans to AVT.
In some species (e.g. A. crepitans; Wagner 1989a), male advertisement calls function both to attract females and repel conspecific males, while in other species (e.g. H. versicolor; Fellers 1979) distinctly different advertisement and aggressive calls are employed. In A. crepitans, which has no aggressive call, males change some call traits, such as dominant frequency, to display aggression (Wagner 1989a, c) . While AVT increases the frequency at which males produce advertisement calls (i.e. the number of calls/h), the advertisement calls are characteristic of less aggressive males (Marler et al. 1995) . It is not known whether AVT can induce similar changes in the aggressive nature of advertisement calls in species that have distinct aggressive calls in their repertoire, such as H. versicolor (Fellers 1979) , nor has it been determined whether AVT can directly affect a male's competitive ability or the ability to gain access to resources.
